CONTEXT AND OBJECTIVE: Anencephaly is considered to be the most common type of neural tube defect.
INTRODUCTION
Neural tube defects are considered to be one of the most common malformations observed at birth. Among these is anencephaly, which is the most common type, occurring in about 1 in every 1,000 births in the United States and 5 in every 1,000 births in Ireland and Wales. [1] [2] [3] It is considered to be a severe malformation of the central nervous system, and its prenatal diagnosis through ultrasound has been possible for over 40 years. 1, 4 The etiology of anencephaly is attributed to a failure of neurulation that may be associated with genetic or environmental factors, or both. 1 Furthermore, it may be difficult to differentiate
anencephaly from other conditions with involvement of the cranial vault during the prenatal period, and this may have important implications for pregnancy management (including determination of the prognosis and legal issues) and for the genetic counseling to be given to the family. Furthermore, there is a paucity of studies evaluating these matters, not only in the Brazilian literature but also in the worldwide literature.
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OBJECTIVE
Our aim was to assess the clinical and gestational features of a cohort of fetuses with suspected anencephaly.
METHODS
This was a population-based retrospective cohort study in a referral hospital in southern Brazil. The Kaplan-Meier test was used through the BioEstat 5.0 software, to construct pregnancy termination and survival curves.
RESULTS
Over a period of about 9 years, 32 fetuses with suspected anencephaly were identified. Among these fetuses, three were excluded because they were lost from the prenatal follow-up (n = 1) or had incomplete medical records (n = 2). Thus, our final sample was composed of 29 fetuses. The demographic data relating to this sample can be seen in Table 1 . In only eight cases, there was a note in the medical record regarding consanguinity and all patients were found to be non-consanguineous. Regarding origin, the majority of the fetuses came from areas peripheral to Porto Alegre (the city where the hospital is located) (41.8%); nine (31%) were referred from within the city and eight (27.2%) came from other municipalities in the state of Rio Grande do Sul.
Regarding maternal occupation, the majority were housewives (44.8%). Two pregnant women (6.9%) had a history of working with chemical agents.
All cases in the sample consisted of singleton pregnancies (there were no twins). The number of pregnancies ranged from one to five (mean: 2.3). Three pregnant women (10.3%) had a history of one previous abortion. Maternal diseases were described in four cases (13.8%) and consisted of diabetes mellitus type 2 (n = 2), gestational diabetes mellitus (n = 1) and congenital cataract (n = 1). Both of the pregnant women with type 2 diabetes mellitus required insulin treatment. Data on the use of folic acid was reported in only nine cases (31%) and in five, supplementation was administered. However, this was done after the second month of pregnancy in all cases. Regarding gestational exposure, five pregnant women (17.2%) reported smoking, three (10.3%) alcohol intake and two (6.9%) use of illicit drugs (one case of cocaine and one of marijuana) ( Table 1 ).
The diagnosis of suspected anencephaly was made on average at a gestational age of 21.3 weeks (ranging from 12 to 34 weeks).
The complementary examinations performed can be seen in Table 1 . There were no cases of chromosomal abnormalities.
Seven fetuses had malformations that affected other organs and systems outside the central nervous system. These included oral clefts (n= 4), congenital heart defects (n = 2), microphthalmia (n = 2), hypertelorism (n = 1), hypotelorism (n = 1) and single umbilical artery (n = 1).
In 12 cases, there was a request for legal termination of pregnancy. The time of discontinuation ranged from 18 to 30 weeks of gestation (mean of 24.3 weeks). The time between completion of the application and interruption ranged from 1 to 15 days (mean of 4.6 days). Only one fetus was evaluated after the official legalization of pregnancy termination due to fetal anencephaly. Four fetuses already presented intrauterine fetal death at the time of interruption (Figure 1 ). Among the pregnancies that were not interrupted (n = 17), 4 (23.5%) evolved to intrauterine death.
The gestational age of these cases ranged from 22 to 40 weeks.
Among the pregnancies that were not interrupted and did not evolve to intrauterine death (n = 13), the majority (76.9%) were delivered vaginally, and the gestational age at birth ranged from 17 to 41 weeks (the average was 38.8 weeks, and there were four preterm cases). Birth weight ranged from 183 to 4,380 g (mean 2,392 g). All of these infants died during their first week of life, and 11 of them (84.6%) died on the first day.
Out of the whole sample, 16 fetuses (55.2%) were male.
In 10 cases (34.5%), an autopsy was performed ( Table 1) . None of the fetuses underwent radiographic evaluation. Interestingly, one of the fetuses with anencephaly was born with the umbilical cord attached to his cephalic pole. In 22 cases (75.9%), the diagnosis of anencephaly was confirmed. Other conditions that were diagnosed included amniotic band disruption complex (6.9%), microhydranencephaly/fetal brain disruption sequence (6.9%), merocrania (3.4%) and holoprosencephaly (3.4%). There was one case without a definitive diagnosis ( Table 2 and Figures 2 and 3) .
In comparing the group of fetuses diagnosed with anencephaly (n = 22) with the rest of the sample (n = 7), no significant differences were observed in relation to fetal sex (40.9% versus 57.1% females) (P = 0.6665); mother's age at the time of pregnancy (the averages were 24.2 years and 25.4 years, respectively); or frequency of primiparity (45.8% versus 71.4%, respectively; P = 0.3898). The timing of prenatal suspicion was also similar (in most cases and in both groups, this occurred during the second trimester of pregnancy: 77.3% versus 85.7%). However, there were two cases with anencephaly (9%) in which the diagnosis was suspected during the first trimester of pregnancy. A family history of neural tube defects was observed only in cases of anencephaly (13.6%).
Most fetuses in both groups who were alive at birth died on the first day of life: all nine of the infants with anencephaly (100%), and four out of the five infants with another diagnosis.
The only infant that lived beyond the first day of life was diagnosed with amniotic band disruption complex (presenting acrania; case 24) and survived for four days.
DISCUSSION
According to the Brazilian live birth information system (SINASC), the frequency of births of individuals with Reduction in the crown-rump length or chin-vertex length and increased echogenicity of the amniotic fluid are findings that may assist in confirming the diagnosis of anencephaly. 4, 10, 11 Surface images can also be obtained by means of three-dimensional ultrasound. 12 However, in our sample, this approach was little used, as noted in Tables 1 and 2 . Magnetic resonance imaging (MRI) can also improve the accuracy of ultrasound when this alone cannot provide all the answers. 13 In our sample, the applicability of MRI was quite evident, especially for the differential diagnosis (Tables 1 and 2 ).
Some authors have also been drawing attention to the importance of the postmortem examination and simple radiographic studies for evaluating associated malformations and confirming the prenatal findings. These are straightforward, inexpensive and effective methods. 6, 14 In our sample, the autopsy was important for defining the correct diagnosis in four cases ( Table 2) .
Unfortunately, none of our fetuses underwent radiographic evaluation after birth.
Some environmental factors are known to be associated with higher chances of occurrences of anencephaly, such as pregestational diabetes and anticonvulsant drugs. 1 In our sample, we observed two cases of diabetes mellitus type 2. Anencephaly has also been associated with twinning, 15 but we did not find any cases of twins in our sample. Anencephaly has also been found as part of the clinical spectrum of other conditions, including some chromosomal abnormalities such as trisomy 18 (Edwards syndrome). 16 In our sample, all four fetuses who underwent karyotyping showed a normal chromosomal constitution ( Table 2) .
Three fetuses in our sample had a family history of neural tube defects. Moreover, it was noteworthy that all the fetuses presented a final diagnosis of anencephaly. This information could be useful in evaluating suspected cases of anencephaly, since positive findings of a family history of neural tube defects may favor a diagnosis of anencephaly. The maternal complications reported in pregnancies of anencephalic fetuses include polyhydramnios, dysfunctional labor and prolonged inducement. 17 In our sample, we observed one case of polyhydramnios among the 22 fetuses with a final diagnosis of anencephaly. It is also noteworthy that the mothers in our sample were very often of young age (less than 20 years) (37.9%). This feature has been correlated with anencephaly 7 (Tables 1 and 2 ).
The differential diagnosis of anencephaly includes a number of conditions involving the skull vault and base. An amniotic band is proposed as the cause of a variety of congenital anomalies, which include abnormalities of the skull and face, 18 and this was observed in two fetuses of our sample.
Interestingly, young maternal age, which is a feature related to anencephaly, has also been associated with amniotic bands. 19 Both mothers of the fetuses with amniotic bands were less than 18 years of age ( Table 2) .
Acrania, as observed in one fetus of our sample (case 24), is a rare congenital anomaly in which the flat bones of the skull are partially or completely absent, with full but abnormal development of the cerebral hemispheres. 20, 21 Three-dimensional ultrasound may contribute towards early detection of fetal acrania. 20 Cases of acrania in which an amniotic band is present and the cephalic pole adheres to the placenta, as seen in our case 24, has also been termed limb-body wall complex. 
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In our sample, we found one case of holoprosencephaly, which is a malformation characterized by an abnormality of separation of the cerebral hemispheres. Most patients present chromosomal abnormalities or syndromic forms of holoprosencephaly. 25 In our case, we did not observe any presence of additional malformations. However, this fetus did not undergo karyotype evaluation.
Genetic counseling on the risk of recurrence of fetal malformations is dependent on an accurate diagnosis. After a pregnancy consisting of a case of anencephaly, the risk of recurrence in subsequent pregnancies is 2 to 5%. It is important to note that when anencephaly is part of the spectrum of a syndrome, the risk of recurrence will be applied to the syndrome itself. For example, in trisomy 18 cases, recurrence is considered extremely rare, unlike what is seen with anencephaly. 26 The risk of recurrence of acrania appears to be low. 27 Regarding merocrania, its pathogenesis is not clearly understood. Folic acid supplementation is known to reduce recurrences of neural tube defects, including anencephaly, by more than 50%. 1, 3 However, it was noteworthy in our sample that out of the nine pregnant women for whom data on folic acid supplementation was reported, only five received supplementation. Furthermore, all of these pregnant women used folic acid in the wrong way: they started using it after the second month of pregnancy, whereas closure of the neural tube takes place during the first month.
Most children with anencephaly die in utero, and those who are born alive usually die within the first week of life, as observed in our study. No fetal intervention is possible in such cases, and treatment after birth consists only of support. 28 It was noteworthy in our study that the fetuses with differential diagnoses of conditions other than anencephaly were also quite serious cases, and the observed length of survival was similar to that of the cases of anencephaly.
Termination of pregnancy in a case of an anencephalic fetus was recently authorized by the Federal Supreme Court of Brazil.
In our sample, we identified 11 cases of anencephaly that underwent legal termination of pregnancy and, in one of them, this occurred after the implementation of the new law. The timing of the termination was usually somewhat late, around the 24 th week of gestation (Figure 1) , and this may reflect a delay in the diagnosis.
It is important to note that in cases of fetuses with severe abnormalities that are part of the differential diagnoses of anencephaly, termination of pregnancy is not permitted by Brazilian law. A family history of neural tube defects could be a useful finding in evaluating suspected cases of anencephaly. Fetuses with a diagnosis of anencephaly, or even a suspected case of this, seem to have a poor prognosis. In our sample, all of them died during pregnancy or soon after birth. Folic acid supplementation in the maternal diet seems to be insufficient, since only a few pregnant women reported using it, and they used it erroneously.
CONCLUSIONS
